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(54) YCTPOI4CTBO fl/lfl BblllPAB/IEHHfl 
OECA/JH014 KO/IOHHbl 
(57) H3o6peTeHne othocwtch k He^THHOM m 
ra30Bow npoM-CTn m npeAH33HaHeHo a/ih bw- 
npaBnewna o6c3Ahom ko/iohhu (OK). Ue/ib - 
noBwiueHne. HaAexHocxw pa6oTw ycip-ea 3a 
cneT npeAOTBpaineHMfl ero 3aKnnHHBaHn« b 
CKBaxuHe npn OAHoapeMeHHoPi 3kohomhm 
3HepropecypcoB 3a CMeT o6ecneweHHfl B03- 
moxhoctm yMeHbOjennq KpyTsiuero MOMeHTa. 
Ann aToro Kopnyc (K) 1 ycip-ea MMeeT KOHwse- 
CKne np»My»o h o6paTHbie HanpaB/iaiomMe. a 
Ha ero HapyxHOrt noBepxHoc™ Bbino/meHbi 
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Ko/ibueeort na3 2 u paAwa/ibHbte na3bi 10. flo- 
c/ieAHne mmgiot b nonepeMHOM ceneMnn K 1 
paBHOMepHo M3MeHflK)iuyK)Cfl rny6nHy pa- 
Ana/ibHoro nepeMemeHun ponnKon (P) 5 m 6. 
KOTopwe pa3Meuuenw b na3ax 10 c bo3mo>kho- 
CTbio paAMaibHoro nepeMeujeHMn. B KO/ibue- 
bom naay 2 noc/ieAODaie/ibHO c 
B03MO)KHocTbio BpameHM* OTHocnTe/JbHO npo- 
AO/ibHort ocm K 1 ycTaHOBneHW KO/ibqa 3, 4 m 8 
c nasaMH 9 Ha o6p3tueHHUx Apyr k APyry no- 



BepxH0CT»x. rAe pacnonoKenbi awcTynu. J\na- 
na na3oa xo/ieu 3. 4 m 8 b nonepeMHOM nnocxo- 
ctm K 1 paBHa Be/iiiHWHe paAManbHoro 
nepeMeuiemia P 5 w 6. MexAy xo/ibqaMM 3. 4 
m 8 c BO3M0>KHocTbK) opameHHH soxpyr caoeM 
ocm pa3MeiueH btopom p*A P 5 m 6. B c/iysae 
CMATnq OK Ha iokom-to ee yMacrxe no BceMy 
nepuMeipy Bbinpas/ieHiie OK 6yAeT ocymecT- 
B/iHTbca HenocpeACToeHHo BC6MM HeTbipbMJ? P 
5 m 6. 4 wn. 



H3o6peTeHwe othocmtca k HeqVrnHOM m 
ra30BOM npoMbiuj/ieHHOCTJi. a mmchho k ycT- 
POmctbsm Ann BunpsB/ieHMn o6csahom ko/ioh- 

hu. 

Ue/ibK) n3o6peTennfl nB/weTcn noBbiuje- 5 
hug h3aokhocth pa6oTbi ycTpowcTsa 3a c^eT 
npeAOTapaiueHiiw ero 3a kjw hub a huh b ckb3- 
xuHe npn OAHOBpeMeHHOM skohommw aHepro- 
pecypcoo 3a cmgt o6ecneMeHnn yMenbtueHMn 

KpyTPlMCrO M0MCHT3, 10 

Ha <t>nr. 1 cxeMaTMMHO M3o6paa<eHO npeA~ 
naracMoe yCTpowcTBo; na 4>nr. 2 - paspes A-A 
Ha <j>wr. 1; Ha <J>wr. 3 - paape3 6-6 na <J>nr. 1; 
na 4>nr. 4 - TpaeKTopwi nepeMemenni/1 ocetf 15 
opaiAenun po/iuxoB, nepexaTUBaioiuMxcfl no 

.CM a TOM W HCCMRTOM CTeHK3M 06C3AHOM KO/IOH- 
Hbl. 

YcTpoMCToo cocTOtir M3 in>mwHApnMecKoro 
MMeiomero xoHMMecxyio npnMyK) m o6paTHy»o 20 
HanpaB/inHDiuyio xopnyca 1» Ha HapyxHOM no- 
oepxHOCTM KOToporo BbinonHeH Konbuesoki 
na3 2. rAe noc/ieAOBaTe/ibHO pa3MemeHw uu- 
/iMMApMMecKtie KO/ibua. Bepxnee 3 m imwHee 

4, MG)KAy KOTOpblMM yCT3HOBJ!CHU C B03MO)K- 25 

Hoctbio opau^eHun BOKpyr csoeM ocm BepxHMM 
pnA PO/IMKOO 5 M hmxchmw p«A po/iMKOD 6, CHa6- 
weHHbix pa3MemeHHbiMM b BepxHevi m hmxhcm 

H3CTHX H3 MX TOPUOBHX nOBepXHOCTflX BWCTy- 

naMM 7. Me*Ay BepxnwM w hidkhum p«a3mm 30 
PO/H1KOB ydaHOBneHo cpeAHee uu/iuHAPUMe- 
CKoe Ko/ibuo 8. Bepxwee 3. cpeAnee 8 m hidk- 
Hee 4 UH/iwHAPMMecKMe xonbua BbinonneHbi c 
na33MM 9 Ha o6pamenHwx Apyr k APyry nooep- 
xMocmx, rAe pacnonoKeHbi ewdynbi 7 ponn- 35 
kob. Po/imkm 5 \a 6 ycTaHOBneHW b na3y 2 m 
paAwa/ibHbix na3ax 10 xopnyca. na3bi 10 xop- 
nyca mmciot b nonepeMHOM ceneHuvi Kopnyca 
paBHOMepHo U3Men»K)iuyK)CJi r/iy6nHy ot bw- 
CTynoB 11 k BnaAunaM 12 Ann paAwanbuoro 40 
nepcMemeHua ponnxoB. Ko/ibua 3. 4 m 8 ycTa- 
Hoonenbi c B03Mo>KHocTbK) Bpamennfl othocm- 
Te/ibHo npoAO/ibHovi ocu Kopnyca. a a^hs 
na30B 9 KO/ieu b nonepeMHOM nnocxoCTit Kop- 
nyca paBHa paAua/ibHOMy nepeMemeHMK) po- 45 
/itiKOB. B KOpnyce Bbino/iHen oceaoii Kanan 13. 



YcTpoMCTBO pa6oTaeT cneAyK)LUMM o6pa- 

30M. 

YCTPOMCTBO Ha KOTOHHe 6ypw/ibHwx Tpy6 
cnycxaiOT b CKaaxMHy w npn AOCTVDKeHnn mm 
BepxHeCi rpaHMuw CMaioro yMacTK3 o6c3AHOm 
KO/iOHHbi cnycx npeKpamaiOT. 3aTeM OMeHb 

MeA/ieHHO Bp3U\dK)T KO/IOHHy 6ypM/lbHbJX 

Tpy6. Ecnn Ko/iOHHa rpy6 cbo6oaho opamser- 
en 3to yxa3biBaeT na to. mto p«aw po/imkob 
BepxHuti 5 m HMjKHMii 6 (4>mt. 1 -4) etue ne 
B3auMOAeviCTByK)T co cmrtum ynacTKOM 06- 

C3AHOM KO/IOHHU. He3H3MMTe/1bHO yBe/lMHUB 

r/iy6MHy cnycxa ycTpowcTaa, BHOBb BpainaiOT 
Ko/iOHHy BypwnbHbix Tpy6. flanbHeMiUMM cnycic 
ycTpowcTaa npexpaiuaiOT b tom cnynae, ecnn 

npn BpameHMM KO/IOHHU Tpy6 B03HMKaeT co- 

npoTMBneHMe ee apameHMio. mto CBMACTe/ibCT- 
ByeT 06 ynope pohmkob ycTpowcTBa b cm«tum 
yuacTOK o6caAHOM ko/iohhu. Roc/ie 3Toro co- 

3A3IOT UMpKy/lflUMK) npOMUBOHHOM )KMAKOCTM 

b CKBa>KMHe» KOTopan npoxoA^T Mepe3 oceeoM 
xaHa/i 13 Kopnyca 1 m nocne BbixoAa M3 Hero 
oMusaeT ponwxM m cnoco6cTByeT mx oxna>KAe- 

HMK). FlpM BpaiMeHMM KO/tOHHbl 6ypM/lbHWX 

Tpy6 BpamaeTcn Kopnyc 1 ycTpoviCTea. npw 
3tom po/iMK, naxoAfliMMMcn bo anaAMHe 12 pa- 
AnanbHoro nasa 10 Kopnyca (<|>Mr. 4). oKaswaa- 

eTCfl npM>K3TblM OAHOBpeMeHHO k cmwtom 

CTeHKe o6caAHOM ko/iohhw m AHy paAvianbHoro 
nasa Kopnyca. B pe3ynbTaTe Mero rpoucxoamt 
nepexaTwaaHMe po/iwxa no ynoMnnyTUM no- 
BepxHOCTHM o6caAHOii ko/iohhw m xopnyca yc- 

TpOMCT 83 . B TO *e BpeM» PO/IMK, 

pacnonoxeHHbiw c npOTUBononowHOM CTopo- 
hu Kopnyca 1. ynwpseTcn b necMnTyio CTeHKy 
o6caAHOM KonoHHu m nepeKaTUBdeTc* oaho- 
BpeMeHHO no stow noBepxnocTM m Any paAw- 
anbHoro na3a xopnyca. npM 3tom 
HanpasnenMe nepexaTueaHMn poomkob m Bpa- 
meHwe, CBnaannux c hmmm eepxHero, cpeAne- 
ro m HM)KHero uwnwHAPMMecKMx Koneu 3, 8 m 4. 
coBnaAaeT c nanpaB/ieHweM apameHMn xopny 
ca 1 ycTportCTBa. B npouecce nepexaTuaaHMn 
ponwKoa no AHy paA^anbHoro na3a 10 ohm m3 
anaAMHw 12 nepeMema»OTc» Ha BepujMHy 11, 
mto conpoao>KAaeTcn npMHyAMTenbHUM bu- 
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,AOn*eHneM po/iMKOo H3 xopnyca noA /leuicT- 

BMGM 003HHK3K)tHerO 60XOBOrO (Bbm QDOn «K)- 

iqero) ycnnu». ripw b wABn>KeMun pomixos ux 
BWCTynw 7 nepeMemaKuca no na39M 9. koto- 
pwe npeAycMorpeHbi o xonbqax 3. 4 w 8. Ilpn 5 
3tom TpaeKTopnn nepeMeu4eHM« ocu Bpame- 
HMfl ()0/ihk3. nepexaTbiBaiomeroca no hccma- 

TOM CT6HKe o6c3AHOM KO/lOHHbl, 6yA6T MM6Tb 
BMA OK.py.XH.OCTU, nOK33a HHOM H3 4>nr. 4 

cnnoajHOM/iUHnew, ughtp xoTopow coBna/jaeT 10 
c ueHTpoM oOcaAHOM koaohhw. Ocb xe Bpa- 
ineHun po/inxa, nepeKaTbiBaK)U4erocfl nocMfl- 
tom CTeHKe Ko/iOHHbi n BunpaB/ifljouiero ee. 
6yAeT nepeMetuaTbca no napaGo/iMMecxoft 
TpaeKTopwu. KOTopan noKa3aHa Ha tom xe <f>n* 15 
rype nyHxmpaoM /iMHuew. 3to nponcxoAHT 
M3-3a Toro, mto ycn/ine. »eo6xoA"Moe j\nn bu- 
npaB/ieHMH cmhtoto ywacTxa o6caaHOwi xohoh- 
hw BcerAa MeHbwe yen/inn, neo6xoAMMoro 

A^fl nepBMMHOM Ae<t>OpM3UMM TOM Xe KO/lOHHbl. 20 

Po/imk, nepeKaTbiBaioiuMMcn no hccmhtom 
CTeHxe o6caAHOM xo/iOHHbi. nepeMemaacb M3 
BnaAUHbi 12 Ha aepujMHy 1 1 /jna paA^a/ibHoro 
na3a, OTOABwraeT xopnyc 1 ycTpoucTea ot ne- . 

CMflTOM CTeHKM B CTOpOHy CMflTOW. BbJABMXe- 25 

Hue po/iuxoa M3 xopnyca npexpainaeTca 
nocne AOcruxeHMa mmm sepujuM 1 1 ^Ha paAM- 
anbHoro na3a. MaxctiMa/ibHoe paccTonHue. na 
KOTopoe nepeMemaeTCfl ponn'x. cwnpaBwiio- 
lUMii CMHTyio CTewxy oOcaAHOii xo/iohhw. 6y- 30 
AeT pdBHO cyMMe p3cctohhmm. Ha xoTopue 
BWABnra»OTC« M3 xopnyca ynoMHHyTbiu h npo- 
mBO/iexamww eMy po/iuxu. B c/iynae cmhtm* 
o6c3ahom Ko/roHHbi Ha xaxoM-To ee ysacTxe no 
BceMy nepiiMeTpy BbinpaB/teHwe xonoHHbi 6y- 35 
AeT ocymecTB/iflTbCfl HenocpeACTBeHHo Bce- 
MH MeTbipbMfl po/iMxaMM. TaxMM o6pa30M, B 
npouecce oahoto o6opoTa xopnyca 1 ycTpoft- 
CTaa BunpaB/ineTcn ynacTox o6caAHow xo/ioh- 
hw, paBHWM no AiwHe cyMMapHo* bwcotc 40 
eepxHero w HMXHero p»aob po/mxoB. J\na bw- 
npaBneHMji Hwxenexamux cmhtwx ynacTxoB 

06C3AHOM XO/10HHU yCTpOMCTBO AOnyCX3K)T M 

noBTopwtOT onucanHbie onepaqnn. 

45 

n p n m e p. flonycmM.o6caAHa» xonoHHa 
AMaMeTpoM 299 mm (Mapxa cTa/in K. TontunHa 
CTeHxw 12 mm) cMATa Ha rny6wHe 3000 m. 
Tpy6 Taxoii npoMHocm Hapyxnoe A^B/ieMne. 
npn xotopom Hanpaxenwe b Te/ie Tpy6w aoctm- 50 
raeT upejxena TexyMecTw. paBHo 130 xR/cm 2 . 

3TO 3H3HHT. MTO A/l« CMflTHH o6C3AHbiX XOAOHH 

yxa3aHHOM npoHHocm AOCTaTOHHO napyxnoe 
AaB/ienne nopnAxa 130 xf c/cm 2 . fin* awnpas- 
/ieHM« Taxnx xoaohh Tpe6yeTCfl Taxxe jxasne- 55 
Hue (m/im 6oxosoe awnpaanqjomee ycnnne) b 
npeAenax 130 xrc na Kax/iwa xaaApaTHUM 
canTMMeTp xoMTaxTa pa6o^ero sneMenTa (o 
A3HM0M cnysae ponwxoB ycTpotiCTBa co cma- 
tom CTenxoM o6caAHOii kohohhu. 



ycTpowCTBO cnycxacTCP Ha rny6uMy 3000 
m Ha 6ypn/ibHOM xo/ionne A^aMeTpoM 140 mm 
(Mapxa CTa/iM K. TonmnHa ctghxh 10 mm). F1pn- 
BeAeHHWM Bee 1 nor. m Taxow xo/iohhw paBeH 
Pnp = 38,8 xTc/m. npeAen Texy^ecTM o 1e% = 
5000 xrc/cM 2 . 

Bee ace* 6ypnnbHow xo/iohhw 6yAeT 

P-38;B 3000- 116400 xrc. 

ripn xo34»t>MUMeHTe 3anaca npoMHOcm 
K - 1.3 

n - Ore*. _ 5000 OQ . fi _ , 2 
Oaoo. - -3846 kTc/cm^ 

(1) 



p 

On = ^ ; 

Oce'tTpyGw 

Sces.Tpy6hi = 40.7cm 2 : 
116400 ^ , 2 



o„ = 



40.7 



= 2860 xfc/cM 2 



MoMeHT conpoTH8neHM» xpyvennK) 



a ~D _ (n4- a86 - 

rfle D m d - cooTeeTCTeeHHo HapyxHuA m 
BHyrpeHHH^ AnaMeTpw 6ypnribHO^i ko/iohhu. 
m; 

w=i M^Hf (I _ 0864) = 

= 0.000244 m 3 = 244 cm 3 . 
M3(1) 



3 r 2 a c =r/np " ol 



r _ M _ ; 2 3- 



0 T *cyAa AOnycmMbiM MOMem, c xotopwm 
moxho cxpyMnsaTb 6ypnnbnyK) xo/ionny a^» 
npuBeACHun ee bo Bpamenne. 6yAeT 



M = W JH^ 6 \ = 2 ^ /3846^- 2860 2 
=361120 Kf 3 - cm = 3611 Kf m. 3 
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Tor^a ycM/iue, BoaMUKaomee ot 3Toro mo- 

MeHTa, COCTaBMT 

Q= f = S = 40573 ^ 
2 

rj\e Di - HapyKHwii A^aMeTp Kopnyca ycTport- 

CTB3 (M3rOTaB/1MBaeTC» 113 YBT AwaMeTpoM 

178 mm), m. 

ripw BwcoTe OAHoro po/iMKa 100 mm, a**3- 
MeTpe 40 mm m BWAB^eHMM KaxAoro po/iMKa 
M3 Kopnyca ycTpotiCTBa Ha 5 mm nnomaAb koh- 

T3KT3 Skom, pOAMKOB CO CMflTOii CTGHKOM 06~ 
C3AH0rt KO/IOHHbt 6yAeT M3MeHHTbCH OT 1 AO 
145 CM 2 . 

BoKoaoe BbinpaB/iflioiuee ycMnne, co3A3~ 
eaeMoe ycTpowcTBOM. paeHO 

3to ycM/ine no Mepe BUABMweHMn po/in- 
kob na KaHdBKH Kopnyca vctdomctbs 6vneT 
M3MeHflTbc» ot 40573 ao 280 Krc/cM 2 ,HTO 
3H3MMTe/ibH0 npeaocxoAHT yGM/iwe, HeoGxoAM- 
Moe A^« BunpaBneHun paccMaTpwBseMofc 

CMHTOM 06caAH0M K0/10HHW. 



JLlA 




(pup2 



cDopMy/ia M3o6peTeHMfl 

YCTpOMCTBO A™ BWnpaBneMMfl 06C3AHOM 

KonoHHw, BKnK)Haioiuee KOpnyc c KOHnnecKn- 
mm npnMOM m o6paTHOw nanpsB/iniomMMM M 

5 KonbqeBbiM na30M na napywHOtf noBepxno- 
ctm, noc/ieAOBaTe/ibHO ycTaHOB/ieHnwe b 
Ko/ibueBOM na3y Kopnyca Ko/ibua c naaaMM Ha 
B3auiMHO o6paujeHHbix nosepxHOCTax, ycT3- 
HOB/ieHMiae Ha icopnyce Me^y KonbuaMw c 

10 B03M0)KH0CTbK) BpamenwH PO/IMKH c BwcTyns- 
mh b Bepxnefl m HMxcHeM Mac™x, pacno/iowen- 
humh b na3ax xoneu. OT/iMMa^oineecn 
TeM, hto, c qe/ibK) nosbiujeHMj? naAOKHocTw 
pa6oTbi ycrpoPiCTBa 33 CMeT npeAOTBpameHMH 

15 ero 33k/imhmb3hw« b ckbswmho npn oAHOBpe- 
MeHHOtf 3K0H0MHM anepropecypcoB 33 CMGT 
d6ecneMeHWfl yMeHbiueHMji xpyTHiuero momch- 
Ta, Ha Hapy>KHOf% noBepxHocTM tcopnyca bw- 
noiHeHbi psAMsnbHwe n33bi. wMetotAHe b 

20 nonepenHOM ceMeHnn xopnyca paBHOMepno 
M3MeHflioiuyK)c« my6nHy A"** paAwa/ibHoro 
nepeMemeHMA po/iwkob. nptmeM po/imkm pa3- 
MemeHw b paAnanbHwx na3ax Kopnyca c 
B03MO>KHOCTbK> paAHa/ibHoro nepeMeme- 

25 HMfl. KO/lbUa yCTaHOBneHbl C B03M0)KH0CTbK) 

BpaiueHnw oTHOCMTenbHo npoAO/ibHovi ocw 
Kopnyca. a A"""3 na30B xoneu a nonepeiHott 
n/iocKOCTM Kopnyca paena BennmiHe paA"a/ib- 
Horo nepeMemeHUA po/imkob. 

30 
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(54) DEVICE FOR STRAIGHTENING 
CASING 

(57) The invention relates to the oil and 
gas industry, and is designed for 
straightening casing. The aim is to 
improve the reliability of operation of the 
device by preventing it from jamming 
downhole while at the same time saving 
energy resources by making it possible to 
reduce the torque. For this purpose, body 
1 of the device has tapered forward and 
reverse guides, and [abstract continued 
on p. 2] 
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[figure under first page of columns 1 and 2] 

[see Russian original for figure] 
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[Abstract, 2nd page, 2nd column] 



annular slot 2 and radial slots 10 are made 
on its outer surface. The radial slots have, 
in the transverse cross section of body 1, a 
uniformly varying depth for radial 
displacement of rollers 5 and 6, which are 
disposed in slots 10 so that they are 
capable of radial displacement. In annular 
slot 2, rings 3, 4, and 8 are mounted in 
series so that they can rotate about the 
longitudinal axis of body 1. said rings 
having slots 9 on facing surfaces, 



where lugs are disposed. The length of 
the slots for rings 3, 4, and 8 in the 
transverse plane of body 1 is equal to 
the radial displacement of rollers 5 and 
6. A second row of rollers 5 and 6 is 
disposed between rings 3, 4, and 8 so 
that they can rotate about their own 
axes. If the casing is collapsed in any 
section along the entire perimeter, the 
casing will be straightened directly by 
all four rollers 5 and 6. 4 drawings. 
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The invention relates to the oil and gas industry, and specifically to devices for 
straightening casing. The aim of the invention is to improve the reliability of operation of 
the device by preventing it from jamming downhole, while at the same time saving energy 
resources by making it possible to reduce the torque. 

The aim of the invention is to improve the reliability of operation of the device by 
preventing it from jamming downhole, while at the same time saving energy resources by 
making it possible to reduce the torque. 

Fig. 1 schematically depicts the proposed device; Fig. 2 shows the A — A section in 
Fig. 1; Fig. 3 shows the B — B section in Fig. 1; Fig. 4 shows the trajectory of motion of the 
axes of rotation for the rollers rolling over collapsed and uncollapsed walls of the casing. 

The device consists of cylindrical body 1 with tapered forward and reverse guide, on 
the outer surface of which slot 2 is made, where cylindrical rings, upper 3 and lower 4, are 
disposed in series, between which an upper row of rollers 5 and a lower row of rollers 6 are 
mounted so that they can rotate about their own axes, and said rollers are provided with lugs 
7 disposed in the upper and lower portions, on their end faces. The middle cylindrical ring 8 
is mounted between the upper and lower rows of rollers. The upper 3, middle 8, and lower 4 
cylindrical rings are made with slots 9 on facing surfaces, where lugs 7 of the rollers are 
disposed. Rollers 5 and 6 are mounted in slot 2 and radial slots 10 of the body. Slots 10 of the 
body have, in the transverse cross section of the body, a uniformly varying depth from 
depressions 11 to ridges 12 for radial displacement of the rollers. Rings 3, 4, and 8 are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
slots 9 of rings in the transverse plane of the body is equal to the radial displacement of the 
rollers. Axial channel 13 is made in the body. 
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The device operates as follows. 

The device is lowered downhole on a drillstring, and it stops when it reaches the 
upper boundary of the collapsed section of casing. Then the drillstring is rotated very slowly. 
If the drillstring rotates freely, this indicates that the rows of upper 5 and lower 6 rollers 
(Figs. 1-4) are not yet engaging the collapsed section of casing. After the depth to which the 
device is lowered is slightly increased, the drillstring is again rotated. Further lowering of the 
device stops when resistance to rotation of the drillstring is encountered, which suggests that 
the rollers of the device are set in the collapsed section of casing. After this, circulation of 
washing fluid is created in the well, the fluid passes through axial channel 13 of body 1 and 
after it emerges from the channel, it washes over the rollers and helps cool them. As the 
drillstring rotates, body 1 of the device is rotated, where the roller found in depression 12 of 
radial slot 10 of the body (Fig. 4) is squeezed simultaneously against the collapsed wall of the 
casing and the bottom of the radial slot in the body. As a result, the roller rolls over the 
aforementioned surfaces of the casing and the body of the device. At the same time, the roller 
disposed on the opposite side of body 1 is set on the uncollapsed wall of the casing and 
simultaneously rolls over this surface and the bottom of the radial slot in the body. Here the 
direction of rolling of the rollers and the rotation of the upper, middle, and lower cylindrical 
rings 3, 8, and 4 connected thereto coincides with the direction of rotation of body 1 of the 
device. During rolling of the rollers along the bottom of radial slot 10, they move from 
depression 12 to high point 11, which is accompanied by forced 



Page 4 



1663180 



1663180 
5 



advance of the rollers from the body under the action of the lateral (straightening) stresses 
arising. As the rollers advance, their lugs 7 move along slots 9 which are provided in rings 3, 
4, and 8. Here the trajectory of motion of the axis of rotation for the rollers rolling along the 
uncollapsed wall of the casing will have the shape of a circle, shown in Fig. 4 by a solid line, 
the center of which coincides with the center of the casing. The axis of rotation of the roller 
rolling along the collapsed wall of the string and straightening il will move along a parabolic 
trajectory, which is shown in the same figure by a dashed line. This occurs because the stress 
required to straighten the collapsed section of casing is always less than the stress needed for 
initial deformation of the same string. The roller rolling along the uncollapsed wall of the 
casing, by moving from depression 12 to high point 1 1 of the bottom of the radial slot, draws 
body 1 of the device from the uncollapsed wall toward the collapsed wall. The advance of the 
rollers from the body is stopped after they reach high point 1 1 of the bottom of the radial slot. 
The maximum distance over which the rollers move while straightening the collapsed wall of 
the casing will be equal to the sum of the distances to which the aforementioned and the 
opposing rollers advance from the body. When the casing is collapsed in any section along 
the entire perimeter, the casing will be straightened directly by all four rollers. Thus during a 
single revolution of body 1 of the device, a section of casing is straightened that has a length 
equal to the total height of the upper and lower rows of rollers. In order to straighten lower 
collapsed sections of casing, the device is lowered and the operations described are repeated. 

Example. Let us assume that a casing of diameter 299 mm (K grade steel, wall 
thickness 12 mm) has collapsed at a depth of 3000 m. For pipes of this strength, the external 
pressure at which the stress within the body of the pipe reaches the yield stress is equal to 130 
kgf/cm 2 . This means that an external pressure on the order of 130 kgf/cm 2 is sufficient for 
collapse of casing of the indicated strength. A pressure (or lateral straightening stress) within 
the range of 130 kgf per square centimeter of contact for the working member (in this case, 
between the rollers of the device and the collapsed casing wall) is also required to straighten 
such strings. 
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The device is lowered to a depth of 3,000 m on a dnllstring of diameter 140 mm (grade K 
steel, wall thickness 10 mm). The relative weight per running meter for such a string is equal to P re \ 
= 38.8 kgf/m, the yield stTess is o y = 5000 kgf/cm 2 . 

The weight of the entire drillstring will be 

P = 38.8-3000= 116,400 kgf. 

For a safety factor K = 1 .3 

5000 
K 1.3 

P 

pipe cross section 
Spipe cross section —40.7 cm- ; 



^e = ^™3846kgf/cnf 



116400 2 
" 40.7 y 



The torsional moment of inertia is 

n-D 3 



W 



d 0/12 n« fi 
a = — = — — = 0.86 

D 0.14 

where D and d are respectively the outer and inner diameters of the drillstring, m; 



From(l) 



16 

= 0.000244 m 3 = 244 cm 3 . 

3T L = a L _CT n ' 



tan ~\ 3 



W 

Hence the permissible torque that can be applied to the drillstring to make it rotate will be 



X,an w 



/^ic2i = 244^ 



,384^-2860 
M = W y \ " m „ " = 244,/ 

= 361120 kgfcm = 3611 kgf m. 
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Then the stress arising from this torque is 

^ M 3611 r 

Q = — = = 40573kgf . 

Dj 0.089 

2 

where D\ is the outer diameter of the body of the device (manufactured from drill collar of 

diameter 178 mm), m. 

For a height of one roller equal to 100 mm, diameter 40 mm, and advance of each 
roller from the body of the device by 5 mm, the contact area S CO n between the rollers and the 
collapsed casing wall will vary from 1 cm 2 to 145 cm 2 . 

The lateral straightening stress created by the device is equal to 

Q 

Qstragttening ~ q 

Hon 

This stress, as the rollers advance from the groove in the body of the device, will vary 
from 40573 to 280 kgf/cm 2 , which significantly exceeds the stress required to straighten the 
collapsed casing under consideration. 
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A device for straightening a casing, including a body with tapered forward and 
reverse guides and an annular slot on the outer surface, rings with slots on facing surfaces 
that are mounted in series in the annular slot of the body, rollers with lugs in the upper and 
lower parts that are disposed in slots of the rings, said rollers being mounted on the body 
between the rings so that they can rotate, distinguished by the fact that, with the aim of 
improving the reliability of operation of the device by preventing it from jamming in the well 
while at the same time saving energy resources by reducing the torque, radial slots are made 
on the outer surface of the body that have, in the transverse cross section of the body, a 
uniformly varying depth for radial displacement of the rollers, where the rollers are disposed 
in the radial slots of the body so that they are capable of radial displacement, the rings are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
the slots in the rings in the transverse plane of the body is equal to the radial displacement of 
the rollers. 



[figures under columns 7 and 8] 

[see Russian original for figure] 

A— A 

[see Russian original for figure] 

Fig. 2 

B—B 



Fig. 3 
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